Risk of alcohol dependence: prevalence, related problems and socioeconomic factors
Introduction
According to the World Health Organization, alcohol is the most widely consumed psychoactive substance in the world and is the drug of choice among children and adolescents. International studies report alcohol consumption prevalence rates ranging from 3.9% to 51.6% 1, 2 . A systematic review, involving adolescents aged 10-19 years, carried out in Brazil detected prevalence rates of current alcohol use ranging from 23.0% to 67.7% 3 . The prevalence observed may be due to differences in the methodologies employed and sample characteristics. As the positive association between age and alcohol demonstrates that alcohol abuse generally starts during adolescence and tends to escalate in adulthood, researchers have emphasized the importance of evaluating consumption patterns among adolescents [4] [5] [6] . Therefore, studies that evaluate this consumption and associated factors are important. Different fields of scientific knowledge adopt different definitions for the terms "use", "abuse" and "dependence". The International Classification of Diseases defines "use" as any amount of consumption regardless of frequency; "abuse" is considered consumption associated with recurring adverse consequences and "dependence" is considered consumption that characterizes a dysfunctional state 7 . Individuals with an alcohol consumption pattern considered hazardous or abusive should be encouraged to seek to eliminate or reduce their alcohol intake, whereas those with suspected dependence should be sent to specialized services for a confirmation of the diagnosis and treatment 8 . Alcohol abuse increases the risk of a series of social and health problems, including frustrated attempts to stop drinking, violence and unintentional injuries, with repercussions for both physical and mental health 9 . Psychological consequences include learning difficulties, memory loss and feelings of guilt or remorse following alcohol consumption 5 . A survey involving adolescent students aged 10 to 18 years reports that regular use of alcoholic beverages may begin as early as 10 years of age 6 . When early experimentation is carried out can lead to worse consequences and a greater risk for the development of dependence 10, 11 . Failed law enforcement combined with the risk taking and impulsive tendencies that are intrinsic to adolescence make this large portion of the population more vulnerable than the adult population to addiction and in need of special attention. Understanding the underlying factors associated with use of alcohol among adolescents is essential to the establishment of early intervention strategies, which are crucial to preventing substance use disorders and the negative impacts on adult life 4, 5 . A large number of articles report prevalence rates of alcohol consumption and the risk of dependence among adolescents 1, 12, 13 . However, there is a need for additional studies that also address the consequences and problems related to alcohol consumption and the possible dependence in this group as well as associations with socioeconomic aspects. A number of investigations have demonstrated an association between residence in less socially vulnerable areas (more advantageous conditions) and greater alcohol consumption among adolescents in comparison to those who live in areas of greater social vulnerability [12] [13] [14] . While others report positive associations between low socioeconomic status and high-risk alcohol drinking 15, 16 . However, some studies have found that alcohol consumption is negatively associated with socioeconomic status. Thus, conflicting results are found regarding the association between alcohol consumption and socioeconomic status among adolescents needs to be clarified. Such information can contribute to the implementation of more effective public health policies. The aim of the present study was to evaluate the prevalence, frequency, possible alcohol dependence and related problems, and determine possible associations with socioeconomic factors and gender among adolescent students in the city of Belo Horizonte, state of Minas Gerais, Brazil.
Materials and methods

Sample characteristics
A cross-sectional study was carried out with a representative sample of 936 adolescents between 15 and 19 years of age enrolled in public and private schools in the city of Belo Horizonte between August 2009 and February 2010. Belo Horizonte is the capital of the state of Minas Gerais (southeastern Brazil). The city has approximately 2.4 million inhabitants and is geographically divided into nine administrative districts (Brazilian Institute of Geography and Statistics, 2010) 17 . A total of 117,547 and 25,569 15-to-19-year-old students are enrolled in 820 public and 434 private schools, respectively 18 . A full list of all students enrolled in public and private schools was obtained from the Belo Horizonte Secretary of Education and the distribution of students in each of nine administrative districts was calculated.
To represent the real distribution of 15-to-19-year-old students in Belo Horizonte, twostage stratified cluster sampling was used proportional to the administrative districts. The first stage was the random selection of two schools in each of the nine districts (total of 18 schools). Three public schools refused to participate due to time constraint linked to previous teachers' strike that year and were replaced by others through an additional random selection by lots. The second stage was the random selection of 34 classrooms from the 65 classrooms in the 18 schools. The sample size was calculated based on 4.0% standard error, 95.0% confidence interval, and 50% prevalence rate of illicit drug use. The minimum sample size required was determined to be 600 individuals, to which 20.0% was added to compensate for possible non-responses (n = 720). A design effect of 1.3 was applied to increase the precision, as multistage sampling was employed rather than simple random sampling 19 . Thus, the sample was comprised of 936 adolescents. The test power was 80.0%.
Data acquisition
The self-administered Alcohol Use Disorders Identification Test (AUDIT) and a form with items on address, age, gender and mother's schooling were distributed in the classroom by a researcher and an assistant, who gathered the material immediately after the questionnaires were filled out. The students were told that the questionnaire would be anonymous and the responses would be treated confidentially. To ensure the comprehension of the questionnaire among students with different levels of reading proficiency, the principal investigator (K.O.J.) read each question aloud.
Assessment of alcohol consumption
AUDIT is a simple method for measuring the excessive consumption of alcoholic beverages and consists of 10 questions on recent alcohol consumption (12 months preceding the survey), symptoms of dependence and problems related to alcohol use. Each response receives a score ranging from 0 to 4, with the total score ranging from 0 to 40 points. A score of 7 points or less denotes abstinence or low risk use; scores of 8 to 15 denote hazardous use; scores of 16 to 19 denote harmful use and scores of 20 to 40 denote possible dependence 20 . In the present study, the score was dichotomized as 7 points or less (low risk) and 8 points or more (hazardous use to possible dependence). Based on the original instrument 21 and a validation study 20 , a cutoff point of 7 was adopted. Scores above this cutoff point denoted hazardous use to possible alcohol dependence. A score of 7 or lower denoted abstinence or a low risk use. Based on the first question on the questionnaire ("How often Do you have did a drink containing alcohol in the past year?") the prevalence of alcohol consumption was established. Responses of "never" were coded 0 in the analysis; responses of one to four times a month to two or more times a week were coded 1. The first question was also used to determine the frequency of alcohol intake. Responses of "never" were coded 0 in the analysis; responses of one to four times a month were coded 1 and responses of two or more times a week were coded 2.
Assessment of socioeconomic factors
The Social Vulnerability Index (SVI) was used for the socioeconomic classification. The SVI measures social exclusion in the city of Belo Horizonte. The city hall database of SVI scores for each district was used in the present study based on the address of each individual (Belo Horizonte City Hall, 2009) 22 . This index is an ecological indicator composed of 20 variables grouped into five "dimensions of citizenship": environmental (access to housing and basic infrastructure); cultural (access to education); economic (access to income and employment); juridical (access to legal assistance); and survival security (access to health, food security and welfare) 23 . The SVI has often been used in studies carried out in the city of Belo Horizonte 14 . The final score ranges from 0 and 1, with a higher score denoting that the community in question is more vulnerable to social exclusion. For the statistical analysis, the SVI was dichotomized as high social vulnerability (classes I and II) and low social vulnerability (classes III, IV and V), where the class I represent the class with larger social exclusion and class V to lower social exclusion.
Mother's schooling was chosen as an individual socioeconomic indicator due to its association with "heavy drinking"
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. This variable was determined based on the responses of the participants regarding the years of study their respective mothers had. Adolescents who reported that their mothers studied from zero to seven years were coded 0 and those who reported eight or more years were coded 1. The cutoff point was based on the median.
Type of school was also used as a socioeconomic indicator. Although type of school is a crude assessment, wealthy adolescents in Brazil are enrolled in private schools, because most Brazilian public schools are known to have fewer educational resources. Moreover, Brazilian national epidemiological studies and others studies carried out in cities in southeastern Brazil have used this variable as an indicator of socioeconomic status 14, 25 . A recent study concluded that type of school is a useful socioeconomic indicator in studies involving Brazilian children 26 .
Statistical analysis
In the case of complex sample, estimates of prevalence and confidence intervals were calculated using the module "Complex Sample", the Statistical Package for the Social Sciences (SPSS), which considers the study design and weights sample. The sample weights were calculated for each individual by calculating the inverse of the probability of inclusion of each individual in the study. The probability was obtained by multiplying the inclusion probabilities in the stages of random selection (schools and rooms) and the response rate.
To evaluate the factors associated with the use of alcohol was performed bivariate analysis (chisquare test) and Poisson regression. Initially, the crude analysis was made as a criterion for inclusion in the models mutiplos a value of p &#8804; 0.20. Multiple regression analysis was performed using Stata 11.0-2009 program, considering the complex sampling plan and sample weights (svyset command).
Ethical considerations
This study received approval from the Human Research Ethics Committee of the Universidade Federal de Minas Gerais -Brazil. Authorization was obtained from the administrators of the participating schools. Parents/guardians and the adolescents themselves signed a statement of informed consent. The participants were ensured anonymity and confidentiality in their responses.
Results
The final sample was made up of 891 adolescents between 15 and 19 years of age enrolled at public and private schools in the city of Belo Horizonte, Brazil. The loss rate was 4.8% (45 adolescents) due to the incomplete filling out of the questionnaires. The prevalence of alcohol consumption was 46.9%, with the frequency ranging from once of month to two or more times a week. One hundred fifty-eight students (16.4%) demonstrated hazardous use to possible dependence (Table 1) . Table 2 displays the distribution of the sample according to the independent variables in relation to the dependent variable (hazardous use to possible dependence). Adolescents less socioeconomically vulnerable have higher prevalence of hazardous use to possible dependence of alcohol (p = 0.044) than those more socioeconomically vulnerable (class I and II).
Among adolescents who reported consequences of alcohol consumption, the most frequently reported consequences of alcohol use, once a week to nearly every day, were the concern of a family member or friend regarding the adolescent's alcohol consumption or the suggestion that he/she stop drinking (52.1%), a feeling of guilt or remorse for having drunk (28.7%) and the cause injury or harm to yourself or others (28.1%) ( Table 3) . Table 4 displays the results of the multivariate Poisson regression analysis regarding the dependent variable (hazardous use to possible dependence) and independent variables. Female adolescents were less likely to exhibit hazardous use to possible dependence in comparison to males (adjusted RR: 0.75; 95% CI: 0.54 to 1.0). Participants from areas of low social vulnerability (those with a higher socioeconomic status) were more likely to exhibit hazardous use to possible dependence in comparison to those who lived in less privileged areas (adjusted RR: 2.80; 95% CI: 1.14 to 2.15).
Discussion
Due to the frequent harm caused to one's health, the abusive consumption of alcohol among adolescents is an important public health issue. Despite the prohibition of the sale of alcoholic beverages to minors (Law nº 9.294, July 15, 1996) 27 , . An investigation carried out in the United States involving individuals aged 12 to 17 years found a 32.7% prevalence rate of alcohol use in the previous year 2 . In Brazil, the 5th National Survey on Psychotropic Drug Consumption, in which elementary and high school students were interviewed, found that initial experimentation occurred between the ages of 10 and 12 years and 41.2% of the adolescents reported alcohol consumption, demonstrating that prevention strategies should target 10-year-olds 28 . Adolescence is a vulnerable period for the acquisition of habits, which can become lasting throughout life. The large exposure of adolescents to alcohol leads to higher chances of being involved in episodes of risk, such as problems with family, school and friends 29 . A study using data from the Brazilian National Alcohol Survey involving 761 participants aged 14 to 19 years reports that alcohol abuse/dependence and binge drinking are much higher in males than females. The authors suggest that, in such cases, alcohol disorder tends to emerge later in life and it would still be undetected among adolescents 4 . The greater occurrence of alcohol consumption among male adolescents in the present study is similar to findings reported in both national 4,14 and international studies.1,11 This may be related to historical and social aspects determined by the manner in which concepts of male and female behavior are constructed.1 According with the AUDIT, a score of 7 points or less denotes abstinence or low risk use; scores of 8 to 15 denotes hazardous use; scores of 16 to 19 denote harmful use and scores of 20 to 40 denote possible dependence 20 . In the present study, the score was dichotomized and, based on the original instrument 20 , the cutoff point of 7 was adopted, 7 points or less (abstinence or the low risk use) and 8 points or more (harmful use to possible dependence). The identification of adolescents who use harmful form of alcohol or may already be dependent on alcohol is important so that public policies are developed. One hundred fifty-nine students (16.4%) demonstrated hazardous use to possible dependence. This figure is higher than that reported in other Brazilian studies employing the AUDIT screening tool. A study carried out with high school students, aged 13 to 29 years, in the city of Passos (state of Minas Gerais) reports a 3.51% prevalence rate of hazardous drinking behavior and a 3.31% prevalence rate of possible dependence 30 . Magnabosco et al. 31 , in a study with participants aged 11 and above, found that 3.8% of the individuals interviewed exhibited alcohol intake frequency levels suggestive of dependence. The literature has indicated the importance of environmental and psychosocial factors on alcohol consumption among adolescents. Reducing alcohol use in adolescents may involve reducing exposure to these risk factors 3 . The strong association between frequent teen drinking and alcohol dependence in adulthood may reflect an already existent dependence syndrome in adolescence 9 . Adolescent alcohol use may contribute to the development of health and social inequalities during the transition from adolescence to adulthood and it is a risk behaviour associated with significant later adversity and social exclusion.11 In a longitudinal birth cohort, with the total of 11,622 British subjects at age 16 years and 11 261 subjects at age 30 years, 17.7% of participants reported binge drinking in the previous 2 weeks at the age of 16 years. Adolescent alcohol consumption predicted an increased risk of adult alcohol dependence (OR 1.6, 95% CI 1.3 to 2.0), excessive regular consumption (OR 1.7, 95% CI 1.4 to 2.1)
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. Frequent regular drinking provides a higher adult risk of alcohol use problems, as alcohol dependency/abuse and excessive regular alcohol consumption
. A cohort study, conducted in a sample of almost two thousand individuals followed from ages 14-15 to 20-21 years, suggested that an increase in alcohol consumption behaviour during adolescence is associated with an increased risk of alcohol abuse/dependence 9 . The occasional consumption can also expose adolescents to other problems such as traffic accidents, sexual risk behavior (sexually transmitted diseases and unwanted pregnancy), violence, unintentional injuries and academic problems 9 . Prolonged use can lead to suicide or chronic disease, such as mental disorders, cancer, high blood pressure, obesity, stroke, polyneuropathy, dementia, seizures and tumors of the digestive tract. The adolescents in the present study reported problems related to alcohol consumption and the most frequent of which were an inability to recall something and feelings of guilt or remorse after drinking.
According to Pechansky et al. 32 alcohol causes neurochemical alterations associated with cognitive skills and behavior, with a negative impact on memory, learning and the control of impulses. Alcohol consumption in adolescence is also associated with a series of academic problems that may stem from memory deficits: adolescents with alcohol dependence have more difficulty remembering words and simple geometric drawings after a 10-minute interval in comparison to those without alcohol dependence 33 . Assanangkornchai et al. 34 found that the main problem among male adolescents was initiating fights when drinking (26.1%), whereas the main problem among female adolescents was feelings of guilt or remorse after drinking alcoholic beverages (17.5%). Excessive alcohol consumption has considerable potential to influence of aspects of development and mental health among adolescents, such as the stage of puberty, depression, anxiety and excessive daytime sleepiness. Among adolescents who reported consequences of alcohol consumption, once a week to nearly every day, this study reported the inability to recall something after drinking (18.6%) and a feeling of guilt or remorse for having drunk (28.7%) and suggests a prospective cohort to infer possible consequence in the future.
Adolescents do not necessarily take into consideration the seriousness of problems stemming from alcohol use. For instance, according to a previous study 32 , 50% of youths who drank regularly reported that the main negative consequence was improper behavior during or after drinking or failure to perform tasks that were expected of them (cited by 8.0% of the present sample); 33% reported difficulty remembering something (cited by 15.4% of the present sample) and only 20% cited drunk driving as a problem stemming from alcohol use, despite the fact that automobile accidents involving a drunk driver are the major cause of death in this age group 32 . In our study, only 7.4% of the sample reported having caused injury or harm to themselves or others due to the consumption of alcoholic beverages.
Even without a diagnosis of alcohol abuse or dependence, harm can stem from use if an adolescent feels more confident with regard to resolving situations and taking initiative only under the effects of alcohol 11 . Many adolescents associate recreation with alcohol consumption and often need to drink at the end of the day in order to feel better. Thus, such individuals learn to develop skills only with the use of alcohol and feel incapable of performing these activities when alcohol is not available, which is a form of dependence 11 . Viner and Taylor 11 report that heavy drinking can have a negative impact on health and contributes toward social inequalities during the transition from adolescence into adulthood.
In the present investigation, adolescents categorized in social classes III, IV and V (low social vulnerability) were more likely to exhibiting hazardous use to possible dependence than those categorized in classes I and II (high social vulnerability). This result is in disagreement with findings described in previous studies, which report that individuals with less buying power consume more alcohol in both adolescence and adulthood 16 , as well as, other study carried out in the city of Pelotas (state of Rio Grande do Sul, Brazil) involving 2177 individuals where those from lower economic classes had a nearly threefold greater prevalence rate of alcohol abuse 15 . However, Baus et al. 12 found that the students in elementary and high school with a higher socioeconomic status had a twofold greater risk of alcohol use than those with a lower socioeconomic status and hypothesized that economic and cultural determinants may be related to the profusion of "beer parties" and the price of alcoholic beverages, as well as, Guimarães et al.
14 identified a greater availability of financial resources (socioeconomic level and work) as a facilitating factor regarding alcohol consumption. As the SVI includes an assessment of both household income and education, these results must be related to disposable income among those who live in less vulnerable areas, allowing adolescents to buy their own alcohol and consume greater amounts. Higher economic class teenagers usually receive monthly allowances, which allows them to buy own alcohol for consumption. Along with this fact, Belo Horizonte is considered the world capital of the bars and, culturally, adolescents consume more alcoholic drinks, since one of the forms of socialization is the encounter between pairs in bars.
The present study has limitations that should be considered. There may have been information bias related to memory errors. However, self-administered questionnaires generally allow participants to feel more at ease when responding to questions, especially those addressing information considered private or shameful. Another limitation regards school policies in relation to alcohol consumption, which were not investigated during the data acquisition. A school constitutes a functional community with social support relationships that share values and norms. Social participation in school activities may moderate individual risk with regard to initiating adverse health behavior, such as excessive alcohol intake 35 . A third limitation of the present study is the cross-sectional design, which only allows the detection of associations and does not permit the determination of causality. Thus, longitudinal studies are needed to allow more specific analyses regarding drinking patterns as well as the evaluation of hazardous use to dependence among adolescents in the city of Belo Horizonte and the possible long-term consequences. Finally, the study did not include other tests, such as urine 36 or saliva 37 for identification of alcohol consumption, which could lead to under or over notifications.
Conclusions
The findings of the present study demonstrate a high prevalence rate of alcohol consumption as well as hazardous use to possible dependence among the participants. The most frequent consequences of alcohol use were an inability to recall events after drinking and feelings of guilt or remorse for having drunk. Hazardous use to possible dependence was significantly associated with the male gender and low social vulnerability (better socioeconomic status).
Knowledge of the relationship between socioeconomic status and alcohol use during adolescence is of great importance, since the findings are controversial. Given that alcohol consumption is a potential health hazard, and it is possible that this behavior be continued in adulthood, it is important to establish the factors associated with alcohol use so that can contribute to the implementation of more effective public health policies.
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